MAPK/AP-1-dependent regulation of PAI-1 gene expression by TGF-beta in rat mesangial cells.
Receptor-regulated Smads and/or mitogen-activated protein kinases (MAPKs) are involved in transforming growth factor-beta (TGF-beta)-induced expression of various genes, including plasminogen activator inhibitor-1 (PAI-1). Because the sequence of the promoter region in rat PAI-1 gene differs from that in the human gene, we examined the mechanisms of TGF-beta-induced rat PAI-1 expression in rat mesangial cells. TGF-beta1-induced PAI-1 and c-fos mRNA expressions were determined by Northern blot analysis. Activation of MAPKs and Smad proteins was evaluated by an immunoblot analysis. DNA binding activities of nuclear protein were examined by using an electrophoretic mobility shift assay (EMSA). The activities of PAI-1 promoter were measured by a luciferase reporter assay. Extracellular-regulated kinase (ERK) and c-Jun NH-terminal kinase (JNK) phosphorylation, c-fos mRNA expression, and activator protein-1 (AP-1) DNA binding activity stimulated by TGF-beta1 were completely suppressed by the ERK kinase (MEK) inhibitors. EMSA and reporter analysis revealed that an AP-1-like sequence located in the proximal region of the rat PAI-1 promoter was the target for TGF-beta1, and the disruption of this AP-1-like sequence suppressed basal and TGF-beta1-induced promoter activation. TGF-beta1 also stimulated nuclear translocation of Smads and binding to palindromic Smad binding element (SBE) located in the rat PAI-1 promoter, without being affected by MEK inhibitor. Point mutation and deletion of palindromic SBE did not affect TGF-beta1-induced rat PAI-1 promoter activity. Moreover, interferon-gamma (IFN-gamma) inhibited TGF-beta1-induced PAI-1 expression through selectively suppressing the ERK-AP-1 pathway. These results suggest that the essential requirement of MAPK/AP-1 activation for TGF-beta1-induced PAI-1 expression is unique to rat mesangial cells.